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"Sensory inspection" detects normality / abnormality by using human senses. Its weakness is that the criterion
is hard to define, but its strength is that it is able to detect a range of abnormalities.

Our company has been researching a way to automate the process of identifying 'abnormal noises' (a kind of
sensory inspection) as this is an issue in our inspection process of DVD deck production line. To quantitatively
judge "abnormal noises," our past approach has been to pre-judge many 'abnormal patterns' at the initial step, and
apply those as inspection tools. The limitation of this approach is that the test only looks for those 'pre-set' pat-
terns.

Now we have developed and implemented new technology to judge "normality" by use of quality engineering
MT method on the judgment part of abnormal noise inspection device and by defining patterns of normal prod-
ucts.
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Fig.1 Outline of Conventional System (Hardware)
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Fig.2 Outline of Conventional System (Inspection flow)
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Fig.3 Concept of Mahalanobis Distance
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Fig.4 Algorithms to Digitize Sound Waveform
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Fig.5 Accuracy in Judging Normal/Abnormal Products by Use of
MD (Mahalanobis Distance)
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Fig.8 Excess Detection Rate When Applying Software on Production Line

MTEEEE B EF DN TR/F N EHET 5,
ZO7d, HAIZERE LTHRELY v TV EED g x
FEOIER MIEMDEA R E 2 D B e LCHE SN S, E
BEE. SBEIBHOT v 05D & R AR IREC
0. BT B FAELZZEBIIE. Shos %t
EWINTELDo72720Thb, COMEEZFRT 5720
IZiE, BRI E IR B 720 DOWBESLETH B, MTHER
72 HEOLEORE B E LT, ROO~@OWEZ b
N5,

OMDIBICH T 2 LELVMEDREL

HAICMDIEDO L X W ilEiZ > 7 b5, LA L. R9p,
S54b0b L), MDIEO L & Wiz Y 7+ 5L, R
AT A RS D B 72 D BIE T RV,
OHHEDREL

MR & U TR LOHE SN IEE S OREE AAT L.

25



ELETVH] Vol28 No.l

BmrHRET 5. L, FHEIET S, T4b
LD HALZEHAPMEH TE R R b7, HALZEM % —
P OEER UIRES 26808 5, ik, £ Re TR
YT 5, FHEOMED. FTACERS T RWEE
AN TFETHLD5, LI SNIIFEZ e L
TV AYEIE, RN THIEN TRV,
@ERIZEMDREEL

R & LR EHE LZIERNhD/8y — v &, IEF
NG — & LT OB 2RI H 7218 50 DI,
kD87 — > DIEFH T OMDIEIZ/NE 2 5720, TEH
ELTHEWRETH 5o

L OREHC B TSR OMENI A ERL B
0. BESY Y TNVOT—F G L 720 TDI20D,
FHODOTENHENTH S L Z R, 2T, Ml e
TolIEHMOTF—% %, EFH/ =2 LTHAFEORL
ZEHNBINT 5 FEERAAZ L2l RUIRT LIS
WM & T o 724 0 TV B SR I B 2B LT L
oL, BEMOMDEOIKT L. ERHEA. L% <
GoTLEo7, ZOMEEMRT L7202, B0, 1112
IR TIVTY ALIHEDE, HALZER O RE L %920 L 72
FEE BH21TR T & ) ISR L 2o 7z

BEREY T ILEESE I

/88— ELTBM = = L3V
i ' ol
o (]
= — % — |:>§ — — -
TRt
EES 22 EESR BES

X9 EEEIBREYCTILEEBML ZBE
Fig.9 Result When Adding Unchecked Excess Detection Samples
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